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We Claim: 



A computer-based diagnostic system to detect and analyze ground reaction forces 
produced by an animal passing through the diagnostic system, comprising: 
a first plate; 

second plate disposed adjacent the first plate; 
a first plurality of load cells, each of the first plurality of load cells configured to detect a 
force applied to the first plate along at least one axis and output a signal representative of the 
detected force^ 

a second plurality of load cells, each of the second plurality of load cells configured to 

detect a force applied to the second plate along at least one axis and output a signal representative 

of the detected for&e; and 

a processor adapted to execute at least one force analysis instruction set, 

whereby the force analysis instruction set receives the signals output from the first and 

second plurality of load cells and calculates, in combination with the processor, a magnitude and 

location of a force applied to either of the first plate and the second plate. 

2. A computer-based diagnostic system to detect and analyze ground reaction forces 
produced by an animal passing through the diagnostic system in accord with claim 1 , 

whereby the force analysis instruction set receives the signals output from the first and 
second plurality of load cells and calculates, in combination with the processor, a magnitude and 
location of a force applied to both me first plate and the second plate. 
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3. A computer-based diagnostic system to detect and analyze ground reaction forces 
produced by an animal passing through the diagnostic system in accord with claim 2, 

wherein a length each of the first plate and the second plate is selected to be greater than a 
distance traversed by the animal at a standard walking gait of the animal so that each limb of the 
animal contacts a respective one of the first plate and second plate at least once. 

4. A computer-based d/agnostic system to detect and analyze ground reaction forces 
produced by an animal passing through the diagnostic system in accord with claim 2, 

wherein a length/each of the first plate and the second plate is selected to be greater than a 
distance traversed by me animal at a standard walking gait of the animal so that each limb of the 
animal contacts a respective one of the first plate and second plate a plurality of times. 

5. A computerf-based diagnostic system to detect and analyze ground reaction forces 
produced by an ammal passing through the diagnostic system in accord with claim 2, 

wherein af length of each of the first plate and the second plate is between about 1 50 to 
500 cm, and / 

wherein a width of each of the first plate and the second plate is between about 50 to 150 
cm. / 

6. A computer-based diagnostic system to detect and analyze ground reaction forces 
produced py an animal passing through the diagnostic system in accord with claim 2, 

wherein a length of each of the first plate and the second plate is greater than 150 cm. 



♦ # 

7. A computer-based diagnostic system to detect and analyze ground reaction forces 
produced by an animal passing through the diagnostic system in accord with claim 3, wherein the 
first plate and the second plate are disposed within a floor so that the surface of the first plate and 
the second plate are substantially level with a surface of the floor. 



a 



8. A computer-based diagnostic system to detect and analyze ground reaction forces 
produced by an animal passing through the diagnostic system in accord with claim 3, further 
comprising: 

a step-up disposed at a proximal side of the first plate and the second plate; 
a ramp down disposed at a distal side of first plate and the second plate. 

A computer-based diagnostic system to detect and analyze ground reaction forces 
produced by an animal passing through the diagnostic system in accord with claim 8, further 
comprising: 

a railing disposed on each side of the step-up, the first plate, the second plate, and the 
ramp d&wn; 

a pivider disposed between the first plate and the second plate. 

ffl. A computer-based diagnostic system to detect and analyze ground reaction forces 
produced by an animal passing through the diagnostic system in accord with claim 8, further 
comprising: 

a speed sensor to determine a speed of the animal passing through the diagnostic system, 

wherein the speed sensor is at least one of an optically-based and acoustic-based sensor. 
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A computer-based diagnostic systenrco detect and analyze ground reaction forces 

■ S 7 / 



produced by an animal passing through th^ diagnostic system in accord with claim wherein 

the speed sensor comprises a photo ct\\ and a corresponding reflective element. 

/ 




V X^- A computer-based diagnostic system to detect and analyze ground reaction forces 

produced by an animal passing ^trough the diagnostic system in accord with claim^M, wherein 
the speed sensor comprises a pl/urality of photo cells disposed along a length of the first plate or 
the second plate. 



f3. A computer-based diagnostic system to detect and analyze ground reaction forces 



y 

\a produced by an animal passing through the diagnostic system in accord with claim 3, 

H wherein said force analysis instruction comprises instructions which, when executed by 

O 

the processor, compute a ^magnitude of the force applied to the first plate by summing the signals 

O 

^ output by the first plurality of load cells, and 

wherein said force analysis instruction set comprises instructions which, when executed 
by the processor, compute a magnitude of the force applied to the second plate by summing the 
signals output by the second plurality of load cells. 

r / 

L4. A computer-based diagnostic system to detect and analyze ground reaction forces 

7 ; 

produced by an animal passing through the diagnostic system in accord with claim 1^3, wherein 
the force analysis instruction set comprises instructions which, when executed by the processor, 

/ 
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compute a total force applied to at least/one of the first plate and second plate by summing the 
magnitudes of forces applied to a refs^ective one of the first and second plates. 




A computer-based diagnostic system to detect and analyze ground reactionjbrces 
produced by an animal passing through the diagnostic system in accord with claim ^4, wherein 
the force analysis instruction set comprises instructions which, when executed by the processor, 
compute a weight of the animal passing through the system by summing the magnitudes of 
forces applied to the first ^late and the second plate. 



»fl * >6. A computer-based diagnostic system to detect and analyze ground reaction forces 

| Jj produced by an animal passing through the diagnostic system in accord with claim \{(, wherein 

U 

m the force analysis instruction set comprises instructions which, when executed by the processor, 

ii compute a position of the force applied to at least one of the first plate and the second plate. 

O 

f 

Q ^ ' ^ computer-based diagnostic system to detect and analyze ground reaction forces 

produced by an animal passing through the diagnostic system in accord with claim ^6, wherein 
the force analysis instruction set comprises instructions for determining a position of the force 
along at least one of an X-axis, Y-axis, and Z-axis by summing moments and forces along 
respective a#es to solve n equations in n unknowns, where n is an integer. 



\2" / 

' y>. A computer-based diagnostic system to detect and analyze ground reaction forces 

produced by an animal passing through the diagnostic system in accord with claim yi, wherein 
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the force analysis instruction set comprises instructions which, when executed by the processor, 
compute an understep value for at least one sidf of the animal by calculating a difference 
between a position at which a fore limb appliefs a force to one of the first and second plates and a 
position at which a hind limb on the same sicfe of the animal applies a force to the same plate. 

l'9. A computer-based diagnostic systenj to detect and analyze ground reaction forces 
produced by an animal passing through the. diagnostic system in accord with claim yj 9 wherein 
position of the force applied to at least ong of the first plate and the second plate is computed as a 
function of time. 



Sj ' P^' A computer-based diagnostic system to detect and analyze ground reaction forces 

jj, produced by an animal passing through the diagnostic system in accord with claim f9, wherein 

ii the force analysis instruction set comprises instructions which, when executed by the processor, 

a 

a 



compute a peak normalized ground reaction force variable for at least one of the first plate and 
second plate by dividing the force applied to a respective one of the first plate and second plate 
by the weight of the animal. 

I I 21 . A computer-based diagnostic system to detect and analyze ground reaction forces 

produced by an animal passing through the diagnostic system in accord with claim 2j$, wherein 
the force analysis instruction set qomprises instructions which, when executed by the processor, 
compute a first peak normalized ground reaction force variable for the animal's fore limbs and a 
second peak normalized ground reaction force variable for the animal's hind limbs by dividing 



i 

i 
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the force applied to a respective one of the animal's fore limbs and hind limbs by the weight of 
the animal. 



^/22. A computer-based diagnostic system to detect and analyze ground reaction forces 



produced by an animal passing througjft the diagnostic system in accord with claim 1$, wherein 
the force analysis instruction set comprises instructions which, when executed by the processor, 
compute an impulse variable for egfch force applied to the first plate or the second plate by 
integrating the normalized grounjfl reaction force value with respect to the duration of application 
of each force to a respective plafte. 



O 



Jj* 23. A computer-based d/agnostic system to detect and analyze ground reaction forces 

w /!/ 

jd, produced by an animal parsing through the diagnostic system in accord with claim^l , wherein 
si the force analysis instruction set comprises instructions which, when executed by the processor, 

o 

jp compute a first impulse variable for a force applied to the first plate or the second plate by the 
ffl 

q animal's fore limbs aijd a second impulse variable for a force applied the first plate or the second 
plate by the animal's hind limbs, wherein each of the first and second impulse variable is 

calculated by integrating the normalized ground reaction force value with respect to the duration 

/ 

of application of ^fach force to a respective plate and a second impulse variable for a force 
applied* 



2^k A computer-based diagnostic system to detect and analyze ground reaction forces 

produced by an animal passing through the diagnostic system in accord with claim 22, wherein 

f 

the force analysis instruction set comprises instructions which, when executed by the processor, 
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compute a stance time variable by calculating a total time that a limb is in contact with the first 
plate or second plate. 

25. A computer-based diagnostic system to detect and analyze ground reaction forces 
produced by an animal passing through the diagnostic system in accord with claim^22, wherein 
the force analysis instruction set comprises instructions which, when executed by the processor, 
compute a first stance time variable ijbr a fore limb and a second stance time variable for a rear 
limb by calculating a total time that ja limb is in contact with the first plate or second plate. 

26, A computer-based diagnostic system to detect and analyze ground reaction forces 



GO ' 



produced by an animal passing through the diagnostic system in accord with claim jd, 



W 

a 



iu 
w 

J**. wherein the force analysis instruction set comprises instructions which, when executed by 

» the processor, compute the total time that a limb is in contact with the first plate or second plate 

O , 

]Ej by calculating a difference between a first time at which an applied force exceeds a 

predetermined threshold force fcnd a second time at which an applied force falls below the 
predetermined threshold force for a discrete force application event, and 

wherein the predetermi|ied threshold force is between 0.0 and 5.0 lbf 

In. A computer-based diagnostic system to detect and analyze ground reaction forces 
produced by an animal passing through the diagnostic system in accord with claim ^'5, wherein 
wherein the force analysis instruction set comprises instructions which, when executed by the 
processor, 

\ 
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compute a first total time #hat a fore limb is in contact with the first plate or second plate 
by calculating a difference bet\yeen a first time at which an applied force from the fore limb 
exceeds a predetermined threshold force and a second time at which the applied force from the 
fore limb falls below the pifcdetermined threshold force thus defining a first discrete force 
application event; and 

compute a secoi)ti total time that a rear limb is in contact with the first plate or second 
plate by calculating a difference between a first time at which an applied force from the rear limb 
exceeds a predetermined threshold force and a second time at which the applied force from the 
rear limb falls belc/vv the predetermined threshold force thus defining a second discrete force 
application event/ 




ML A computer-based diagnostic system to detect and analyze ground reaction forces 

:ed by sin animal passing through the diagnostic system in accord with claim 26, wherein 
the predetermined threshold force is between 0.0 and 5.0 lbf. 



A computer-based diagnostic system to detect and analyze ground reaction forces 
produced by an animal passing through the diagnostic system in accord with claim 24, wherein 
the force analysis instruction set comprises instructions which, when executed by the processor, 
compute a normalized average ground reaction force variable by dividing the impulse variable by 
the stance time variable. 
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^>r A computer-based diagnostic system to detect and analyze ground reaction forces 
produced by an animal passing through the diagnostic system in accord with claim 25, wherein 
the force analysis instruction set comprises instructions which, when executed by the processor, 
compute asfirst normalized average ground reaction force variable by dividing the impulse 
variable for a rtfst applied force by the first stance time variable and compute a second 
normalized average ground reaction force variable by dividing the impulse variable for a second 
applied force by the second stance time variable. 



3^/^ A computer-based ^agnostic system to detect and analyze ground reaction forces 
produced by an animal passing^ through the diagnostic system in accord with claim 28, wherein 
the force analysis instruction setVomprises instructions which, when executed by the processor, 
compute a speed of the animal usinjg a signal output by the speed sensing device. 

A computer-based diagnostic system to detect and analyze ground reaction forces 
produced by an animal passing through th^ diagnostic system in accord with claim 29, wherein 
the force analysis instruction set comprises instructions which, when executed by the processor, 
compute a speed of the animal using a signal o\itput by the speed sensing device. 



,32. A computer-based diagnostic system to detect and analyze ground reaction forces 
produced by an animal passing through the diagnosticWstem in accord with claim 30, wherein 
the force analysis instruction set comprises instructions which, when executed by the processor, 
compute a step size of the animal by calculating a difference ^between a first position at which a 
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limb 4>plies a f° rce to one of the first and second plates and a second position at which the same 
limb applies a force to the respective first or second plate along an axis of motion of the animal. 



A Computer-based diagnostic system to detect and analyze ground reaction forces 
produced by Vi animal passing through the diagnostic system in accord with claim 3 1 , wherein 
the force analysis instruction set comprises instructions which, when executed by the processor, 
compute the product of the impulse variable and the animal speed to obtain a characteristic unit 
length. 



& 



34. A computer-basea diagnostic system to detect and analyze ground reaction forces 
produced by an animal passing through the diagnostic system in accord with claim 32, wherein 
the force analysis instructionWt comprises instructions which, when executed by the processor, 
compute the product of the firs\ impulse variable and the animal speed to obtain a first 
characteristic unit length and to compute the product of the second impulse variable and the 
animal speed to obtain a second characteristic unit length. 

i 

ffi A computer-based diagnostic sVstem to detect and analyze ground reaction forces 
produced by an animal passing through the diagnostic system in accord with claim 18, wherein 
the force analysis instruction set compriseainstructions which, when executed by the processor, 
compute the m-energy applied to the first plate or second plate by a limb of the animal by 
integrating a magnitude of the applied force to\he first plate or second plate with respect to a 
frequency in a frequency domain. 
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3<f \A computer-based diagnostic system to detect and analyze ground reaction forces 
produced^by an animal passing through the diagnostic system in accord with claim 18, wherein 
the force analysis instruction set comprises instructions which, when executed by the processor, 
compute a first m-energy applied to one of the first and second plate by a fore limb of the 
animal by integrating a magnitude of the applied force to the plate with respect to a frequency in 
a frequency domain,\and 

compute a second m-energy applied to one of the first and second plate by a hind limb of 
the animal by integrating magnitude of the applied force to the plate with respect to a frequency 
in a frequency domain. 



5>7. A computer-based diagnostic system to detect and analyze ground reaction forces 
produced by an animal passing through the diagnostic system in accord with claim 18, wherein 
the force analysis instruction set comprises instructions which, when executed by the processor, 
compute the p-energy by taking the product of a magnitude of a force applied to the first plate or 
second plate by a limb of the animal and frequency integrated over a frequency domain. 



ir 



2$. A computer-based diagnostic systeni to detect and analyze ground reaction forces 
produced by an animal passing through the diagnostic system in accord with claim 18, wherein 
the force analysis instruction set comprises instructions which, when executed by the processor, 

compute a first p-energy by taking the product of a magnitude of a force applied to the 
first plate or second plate by a fore limb of the anima( and frequency integrated over a frequency 
domain; and 
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compute a second p-energy by taking the product of a magnitude of a force applied to the 
first plate or second plate by a hind limb of the animal and frequency integrated over a frequency 
domain. \ 



39. A computervbased diagnostic system to detect and analyze ground reaction forces 
produced by an animal passing through the diagnostic system in accord with claim 1 7, wherein 
the force analysis instruction set comprises instructions which, when executed by the processor, 
compute a symmetry factor indicative of a difference in a force applied to the first plate and a 
force applied to the second plate. 



46. A computer-based diagnostic system to detect and analyze ground reaction forces 
produced by an animal passing through the diagnostic system in accord with claim 1 7, wherein 
the force analysis instruction set comprises instructions which, when executed by the processor, 
compute a symmetry factor indicativeW a difference in a force applied to one of the first plate 
and the second plate by a fore limb and la force applied to one of the first plate and the second 
plate by a hind limb. \ 



fi[ . A computer-based diagnostic system to detect and analyze ground reaction forces 
produced by an animal passing through the diagnostic system in accord with claim 39, wherein 
the force analysis instruction set comprises instructions which, when executed by the processor, 
compute the symmetry factor by taking the dividend of a right limb movement variable minus a 
left limb movement variable on the numerator and a right limb movement variable plus a left 
limb movement variable on the denominator. \ 






£2\ A computer-based diagnostic system to detect and analyze ground reaction forces 
produced by an animal passing through the diagnostic system in accord with claim 40, wherein 
the forceVnalysis instruction set comprises instructions which, when executed by the processor, 
compute thevsymmetry factor by taking the dividend of a fore limb movement variable minus a 
hind limb movement variable on the numerator and a fore limb movement variable plus a hind 
limb movement variable on the denominator. 



su 

U 
|d 

El 

o 
•F 

o 
m 
o 



y _ 

$Q. A computer-based diagnostic system to detect and analyze ground reaction forces 
produced by an animal passing through the diagnostic system in accord with claim 41, wherein 
the right limb movement variable and the left limb movement variable comprise a normalized 
peak ground reaction force. 

\^ A computer-based diagnostic system to detect and analyze ground reaction forces 
produced by an animal passing through the diagnostic system in accord with claim 42, wherein 
the fore limb movement variable ane| the hind limb movement variable comprise a normalized 
peak ground reaction force. 



/ 

4J>. A computer-based diagnostic system to detect and analyze ground reaction forces 
produced by an animal passing through the diagnostic system in accord with claim 41, wherein 
the right limb movement variable and the left l>pb movement variable each comprise an impulse 
variable. 
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computer-based diagnostic system to detect and analyze ground reaction forces 
produced by an animal passing through the diagnostic system in accord with claim 42, wherein 
the fore limbymovement variable and the hind limb movement variable each comprise an impulse 
variable. 



yi. A computer\based diagnostic system to detect and analyze ground reaction forces 
produced by an animal passing through the diagnostic system in accord with claim 41 5 wherein 
the right limb movemen\ variable and the left limb movement variable each comprise a stance 
variable. 

48. A computer-based diagnostic system to detect and analyze ground reaction forces 
produced by an animal passing tWough the diagnostic system in accord with claim 42, wherein 
the fore limb movement variable a^d the hind limb movement variable each comprise a stance 
variable. 



9/ 



4$. A computer-based diagnostic system to detect and analyze ground reaction forces 
produced by an animal passing through the diagnostic system in accord with claim 41, wherein 
the right limb movement variable and the left limb movement variable each comprise a 
normalized average ground reaction force variable. 



4. 



^0. A computer-based diagnostic system to ofetect and analyze ground reaction forces 
produced by an animal passing through the diagnostic system in accord with claim 42, wherein 
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the fore limb movement variable and the hind limb movement variable each comprise a 
normalised average ground reaction force variable. 

f 

A computer-based diagnostic system to detect and analyze ground reaction forces 
produced by an^ animal passing through the diagnostic system in accord with claim 41, wherein 
the right limb movement variable and the left limb movement variable each comprise a step size 
variable. 



9. 



/ 



52. A computer-basdd diagnostic system to detect and analyze ground reaction forces 



produced by an animal passing through the diagnostic system in accord with claim 42, wherein 
the fore limb movement variable and the hind limb movement variable each comprise a step size 
variable. 

53. A computer-based diagnostic system to detect and analyze ground reaction forces 
produced by an animal passing through the diagnostic system in accord with claim 41, wherein 
the right limb movement variable an^the left limb movement variable each comprise an m- 
energy variable. 

^§4. A computer-based diagnostic system to detect and analyze ground reaction forces 
produced by an animal passing through the diagnostic system in accord with claim 42, wherein 
the fore limb movement variable and the hind^imb movement variable each comprise an m- 
energy variable. 
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5^6. A computer-based diagnostic system to detect and analyze ground reaction forces 
produced by an animal passing through the diagnostic system in accord with claim 41, wherein 
the night limb movement variable and the left limb movement variable each comprise a p-energy 
variabt 
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57. A computer-based diagnostic system to detect and analyze ground reaction forces 
produced by an animal passing through the diagnostic system in accord with claim 42, wherein 
the fore limb movement variable and the hind limb movement variable each comprise a p-energy 
variable. 

^8. A computer-based method for detecting and analyzing ground reaction forces produced 
an animal, comprising the steps of: 

guiding an animal to move across an instrumented force-sensing floor comprising a left 
flooV plate, a right floor plate, a plurality of left floor plate load cells configured to measure a 
force applied to the left floor plate and output a force proportioned signal, and a plurality of right 
floor plate load cells configured to measure a force applied to the right floor plate and output a 
force proportioned signal; 

\constraining at least one of the animal's lateral body movement and leg movement so that 
the anin\al's left limbs contact the left floor plate and the animal's right limbs contact the right 
floor platfe 



calculating forces applied to the left floor plate and to the right floor plate by summing 



the signals 
and 



output by the left floor plate load cells and right floor plate load cells, respectively; 
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comparing the calculated forces to a range of forces indicative of at least one of a sound 
ndition, an indeterminate animal condition, or a lame animal condition. 



animal cc 



£ 7 / 

^59. A computer-based method for detecting and analyzing ground reaction forces produced 
by an animal in accord with claim^'8, farther comprising the step of: 

computing a weight of the ai/mal passing through the system by summing the 
magnitudes of forces applied to tyk first floor plate and the second floor plate. 

60. A computer-based mejliiod for detecting and analyzing ground reaction forces produced 
by an animal in accord with :lairn^'8, further comprising the step of: 

computing a positicjfh of the force applied to at least one of the first floor plate and the 
second floor plate. 

61 . A computer-baped method for detecting and analyzing ground reaction forces produced 
by an animal in accord with claim^8, further comprising the step of: 

computing $ position of the force along at least one of an X-axis 5 Y-axis, and Z-axis by 

summing momen/s and forces along respective axes to solve n equations in n unknowns, where n 

i 



is an integer. 



/ 



62. A co/nputer-based method for detecting and analyzing ground reaction forces produced 

by an animal in accord with claim jH, further comprising the step of: 

computing a position of the force applied to at least one of the first floor plate and the 

second fl(Jor plate as a function of time. 
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63. A computer-based method for detecting and analyzing ground reaction forces produced 
by an animal in accord with clain\,62, further comprising the step of: 

computing a peak normalized ground reaction force variable for at least one of the first 
floor plate and second floor plate by /dividing the force applied to a respective one of the first 
plate and second plate by the weight of the animal. 

^64. A computer-based methqd for detecting and analyzing ground reaction forces produced 
/ (pDj 

by an animal in accord with clajim 62; further comprising the step of: 
O < 

computing an impulse variable for each force applied to the first floor plate or the second 

ID 

^ floor plate by integrating the normalized ground reaction force value with respect to the duration 
W 

Id. of application of each forc^ to a respective floor plate. 

S=i 

" r O t 

S & 3 / 

p ^5. A computer-based method for detecting and analyzing ground reaction forces produced 

m 

by an animal in accord Af/ith claim 64, further comprising the step of: 

computing a stance time variable by calculating a total time that a limb is in contact with 
the first floor plate or second floor plate. 

/ 

60. A computer-bajsed method for detecting and analyzing ground reaction forces produced 
by an animal in accor$ with claim &1, further comprising the step of: 

computing th£ total time that a limb is in contact with the first floor plate or second floor 
plate by calculating difference between a first time at which an applied force exceeds a 



O 
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predetermined threshold force and a second timje at which an applied force falls below the 
predetermined threshold force for a discrete fo^ce application event. 




A computer-based method for detecting and analyzing ground reaction forces produced 
by an animal in accord with claim 60, whgfrein the predetermined threshold force is between 0.0 



and 5.0 lbf. 




8. A computer-based method for detecting and analyzing ground reaction forces produced 

by an animal in accord with claim 63, further comprising the step of: 
O ' 

)2 computing a normalized average ground reaction force variable by dividing the impulse 

!^ variable by the stance time variabjjfe. 

y 

81 69. A computer-based method for detecting and analyzing ground reaction forces produced 

g by an animal in accord with cldim^4 ? further comprising the step of: 



computing a speed of fhe animal using a signal output by a speed sensor. 

70. A computer-based ntfethod for detecting and analyzing ground reaction forces produced 
by an animal in accord with claim^64 5 further comprising the step of: 

computing the step size of the animal by calculating a difference between a first position 
at which a limb applies a force to one of the first and second floor plates and a second position at 
which the same limb applies a force to the respective first or second floor plate along an axis of 
motion of the animal. 
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? 1\( A computer-based method for detecting pnd analyzing ground reaction forces produced 
by an animal in accord with claim^>9 5 further qbmprising the step of: 

computing a product of the impulse variable and the animal speed to obtain a 
characteristic unit length. 




A computer-based method for dqftecting and analyzing ground reaction forces produced 
by an animal in accord with claim &1, ljLirther comprising the step of: 

computing an m-energy applied to the first plate or second plate by a limb of the animal 
by integrating a magnitude of the applied force to the first floor plate or second floor plate with 

O 

jig respect to a frequency in a frequence domain. 

m 

u «]l / 

|<£ 77. A computer-based metho/i for detecting and analyzing ground reaction forces produced 

by an animal in accord with claim &z, further comprising the step of: 



O 



g computing a p-energy by taking the product of a magnitude of a force applied to the first 

® 

q floor plate or second floor plate by a limb of the animal and frequency integrated over a 



frequency domain. 



n. 



//4. A computer-based method for detecting and analyzing ground reaction forces produced 
by an animal in accord with claim <52, further comprising the step of: 

computing a symmetry factor indicative of a difference in a force applied to the first plate 
and a force applied to the second plate. 
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5. A computer-based method for detecting and analyzing ground reaction forces produced 
by an animal in accord with claim further cc/mprising the step of: 

computing a symmetry factor by taking the dividend of a right limb movement variable 
minus a left limb movement variable on the Numerator and a right limb movement variable plus a 
left limb movement variable on the denominator. 



6 I >7o. A computer-based method for detecting and analyzing ground reaction forces produced 

7 TV 

by an animal in accord with claim 74, further comprising the step of: 

computing a symmetry factor by taking the dividend of a fore limb movement variable 

O 

*5 minus a hind limb movement variable on the numerator and a fore limb movement variable plus 

m 

IV 

vj a hind limb movement variable oji the denominator. 

w 

at ( ' 77. A computer-based method for detecting and analyzing ground reaction forces produced 
O C i*^> 

p by an animal in accord with cAainy75, wherein the right limb movement variable and the left 

m 

q limb movement variable comprise a normalized peak ground reaction force. 

fa 

/78. A computer-based method for detecting and analyzing ground reaction forces produced 
by an animal in accord with claim 76, wherein the fore limb movement variable and the hind 
limb movement variable comprise a normalized peak ground reaction force. 




^79. A computer-bas$d method^fq^detecting and analyzing ground reaction forces produced 
by an animal in accord ^vith claim^sf wherein the right limb movement variable and the left 



limb movement variably each comprise an impulse variable. 
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80. A computer-based method for detecting and analyzing ground reaction forces produced 
by an animal in accord with claim 76, wl/erein the fore limb movement variable and the hind 



1(> 



limb movement variable each compris^ an impulse variable. 



81 . A computer-based method for detecting and analyzing ground reaction forces produced 

79 

by an animal in accord with claim 75, wherein the right limb movement variable and the left 
limb movement variable each cofnprise a stance variable. 



iS oi 82. A computer-based metttod for detecting and analyzing ground reaction forces produced 

ru . j 

by an animal in accord with c/aim 76; wherein the fore limb movement variable and the hind 

u 

|«* limb movement variable eacjfi comprise a stance variable. 

\a i 

o 

jfj 83. A computer-based /nethod for detecting and analyzing ground reaction forces produced 

m / 1^ 

O by an animal in accord wjfth claimy75, wherein the right limb movement variable and the left 

limb movement variable/each comprise a normalized average ground reaction force variable. 




;4. A computer-based method for detecting and analyzing ground reaction forces produced 
by an animal in accord with claim^Zo, wherein the fore limb movement variable and the hind 
limb movement variable each comprise a normalized average ground reaction force variable. 
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3. A computer-based method for detecting ^nd analyzing ground reaction forces produced 
by an animal in accord with claim wherein t/he right limb movement variable and the left 
limb movement variable each comprise a step size variable. 



/{y A computer-based method for detecting and analyzing ground reaction forces produced 
Fl/ 

by an animal in accord with claim^76, wherein the fore limb movement variable and the hind 
limb movement variable each comprise a step size variable. 



A computer-based method for detecting and analyzing ground reaction forces produced 
by an animal in accord with claim ^% wherein the right limb movement variable and the left 



m 

m 

w 



limb movement variable each comprise an m-energy variable. 




Bt 8$. A computer-based method/for detecting and analyzing ground reaction forces produced 

li r w/ 

by an animal in accord with claim Jto 9 wherein the fore limb movement variable and the hind 



m 

Q limb movement variable each cqmprise an m-energy variable. 




A computer-based method for detecting and analyzing ground reaction forces produced 
by an animal in accord with c/laim^S, wherein the right limb movement variable and the left 
limb movement variable eaqfh comprise a p-energy variable. 



9^ A computer-based 'method for detecting and analyzing ground reaction forces produced 

, X/ 

by an animal in accord w/th claim 7#, wherein the fore limb movement variable and the hind 

limb movement variable each comprise a p-energy variable. 
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A computer-readable medium bearing instructions Enabling a computer having at least 
ofte processor to detect and analyze ground reaction forces produced by an animal to determine a 
physical condition of the animal, the instructions, wh^n executed by a computer, causing the 
computer to carry out the steps of: 

calculating ground reaction forces produced by the animal by summing the force 
proportioned signals output by load cells separately measuring loads of each of a left floor plate 
and a right floor plate; and 

comparing the calculated forces to arrange of forces indicative of at least one of a sound 
animal concretion, an indeterminate animal condition, or a lame animal condition. 

^2. A computer-readable medium bearing instructions enabling a computer having at least 
one processor to detect and analyze ground reaction forces produced by an animal in accord with 



clairn^l to determine a physical Condition of the animal, the instructions, when executed by a 
computer, causing the compute? to carry out at least one of the steps of: 

computing a weight ofrthe animal passing through the system by summing the 
magnitudes of forces applied to the first floor plate and the second floor plate; 

computing a positioh of the force applied to at least one of the first floor plate and the 
second floor plate; 

computing a position of the force along at least one of an X-axis, Y-axis, and Z-axis by 
summing moments aqfcl forces along respective axes to solve n equations in n unknowns, where n 
is an integer; 
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computing an understep value for at lpast one side of the animal by calculating a 
difference between a position at which a fore limb applies a force to one of the first and second 
plates and a position at which a hind limb on the same side of the animal applies a force to the 
same plate; 

computing a position of the f^rce applied to at least one of the first floor plate and the 
second floor plate as a function of tjfme; 

computing a peak normalized ground reaction force variable for at least one of the first 
floor plate and second floor plate by dividing the force applied to a respective one of the first 
plate and second plate by the we/ght of the animal; 

a 

^ computing an impulse yariable for each force applied to the first floor plate or the second 

933 

!U 

floor plate by integrating the formalized ground reaction force value with respect to the duration 

W 

|«& of application of each force /o a respective floor plate; 

& 

Bi computing a stance, time variable by calculating a total time that a limb is in contact with 

O / 

jjEj the first floor plate or second floor plate; 

q computing the total time that a limb is in contact with the first floor plate or second floor 

plate by calculating a deference between a first time at which an applied force exceeds a 
predetermined threshol/d force and a second time at which an applied force falls below the a 
predetermined threshold force between about 0.0 and 5.0 lbf for a discrete force application 
event; 

computing a normalized average ground reaction force variable by dividing the impulse 
variable by the stance time variable; 

computing a sp^ed of the animal using a signal output by a speed sensor; 
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computing the step size of the anirrial by calculating a difference between a first position 
at which a limb applies a force to one of the first and second floor plates and a second position at 
which the same limb applies a force to t)te respective first or second floor plate along an axis of 
motion of the animal. 

computing a product of the impulse variable and the animal speed to obtain a 
characteristic unit length; 

computing an m-energy applied to the first plate or second plate by a limb of the animal 
by integrating a magnitude of the, applied force to the first floor plate or second floor plate with 
respect to a frequency in a frequency domain; and 

computing a p-energy tyy taking the product of a magnitude of a force applied to the first 
floor plate or second floor plajte by a limb of the animal and frequency integrated over a 
frequency domain. 

y,93. A computer-readatfle medium bearing instructions enabling a computer having at least 
one processor to detect add analyze ground reaction forces produced by an animal in accord with 
claim 92 to determine a physical condition of the animal, the instructions, when executed by a 
computer, causing the computer to carry out the step of: 

computing a symmetry factor indicative of a difference in a force applied to the first plate 
and a force applied to tfoe second plate. 

i 

A computer-reddable medium bearing instructions enabling a computer having at least 
one processor to detect and analyze ground reaction forces produced by an animal in accord with 
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claim to determine a physical condition </>f the animal, the instructions, when executed by a 



y^2 

computer, causing the computer to carry <yut the step of: 

computing a symmetry factor ii)dicative of a difference in a force applied to one of the 
first plate and the second plate by a $6re limb and a force applied to the same one of the first plate 
and the second plate by a hind lin>b. 

Q1 

/$5. A computer-readable jfaedium bearing instructions enabling a computer having at least 
one processor to detect and Analyze ground reaction forces produced by an animal in accord with 
claim^ to determine a physical condition of the animal, the instructions, when executed by a 
computer, causing the cqrmputer to carry out the step of: 

/ 

computing a symmetry factor by taking the dividend of a right limb movement variable 
minus a left limb movement variable on the numerator and a right limb movement variable plus a 
left limb movement, variable on the denominator. 



^ A comput/er-readable medium bearing instructions enabling a computer having at least 
one processor ty detect and analyze ground reaction forces produced by an animal in accord with 
claim 95, wherjbin the right limb movement variable and the left limb movement variable 
comprise one <f>f a normalized peak ground reaction force, an impulse variable, a stance variable, 
a normalized ^verage ground reaction force variable, a step size variable, an m-energy variable, 
and a p-energjj variable. 

i 
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